Enzymatic detoxification of cyanide: clues from Pseudomonas aeruginosa Rhodanese.
Cyanide is a dreaded chemical because of its toxic properties. Although cyanide acts as a general metabolic inhibitor, it is synthesized, excreted and metabolized by hundreds of organisms, including bacteria, algae, fungi, plants, and insects, as a mean to avoid predation or competition. Several cyanide compounds are also produced by industrial activities, resulting in serious environmental pollution. Bioremediation has been exploited as a possible alternative to chemical detoxification of cyanide compounds, and various microbial systems allowing cyanide degradation have been described. Enzymatic pathways involving hydrolytic, oxidative, reductive, and substitution/transfer reactions are implicated in detoxification of cyanide by bacteria and fungi. Amongst enzymes involved in transfer reactions, rhodanese catalyzes sulfane sulfur transfer from thiosulfate to cyanide, leading to the formation of the less toxic thiocyanate. Mitochondrial rhodanese has been associated with protection of aerobic respiration from cyanide poisoning. Here, the biochemical and physiological properties of microbial sulfurtransferases are reviewed in the light of the importance of rhodanese in cyanide detoxification by the cyanogenic bacterium Pseudomonas aeruginosa. Critical issues limiting the application of a rhodanese-based cellular system to cyanide bioremediation are also discussed.